Objective. Web log technology was applied to a reflective journaling exercise in a communication course during the second-professional year at the University of Mississippi School of Pharmacy, to encourage students to reflect on course concepts and apply them to the environment outside the classroom, and to assess their communication performance. Design. Two Web log entries per week were required for full credit. Web logs were evaluated at three points during the term. At the end of the course, students evaluated the assignment using a 2-page survey instrument. Assessment. The assignment contributed to student learning and increased awareness level for approximately 40% of the class. Students had few complaints about the logistics of the assignment. Conclusion. The Web log technology was a useful tool for reflective journaling in this communications course. Future versions of the assignment will benefit from student feedback from this initial experience.
INTRODUCTION
Engaging pharmacy students in thinking about course content within the classroom setting can be a challenge. That challenge appears to multiply significantly when students are asked to reflect on course content outside of class time. And yet, in the interest of deeper learning and an awareness of lifelong applicability of course material, that reflection on and mental application of what is taught in class is necessary, especially in a course on professional communication.
Reflective journaling is often associated with teacher education and humanities courses, but has also been used as a learning tool in a variety of other disciplines, including pharmacy [1] [2] [3] and other health professions education. [4] [5] [6] [7] Journal writing may be viewed as ''a device for working with events and experiences in order to extract meaning from them.'' 8 Writing aids learning in a variety of ways, such as by increasing an active involvement in learning and fostering critical thinking or a ''questioning attitude. '' 9 Journaling may also be used as a learner-centered assessment tool, 10 to determine whether students are actually making sense of the content discussed in class.
As self-assessment, this activity may reveal to students areas in which they need to devote more investigation, or request more assistance for understanding. Self-assessment facilitates the transfer of learning out of the classroom and into different contexts. For the instructor, review of student journal entries may reveal insight into the general level of meaning being constructed by students from course content; and that may guide future class discussions, perhaps to reiterate some idea that was missed, or to expand a valuable path of learning that was uncovered. Either way, the assessment can be a formative one for students and for their teachers, and the ongoing feedback may be valuable.
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Despite these advantages of using reflective journals as learning and assessment tools in coursework, the phrase ''reflective journal'' may meet with consternation from both students and faculty members. Students sometimes perceive a journaling requirement as ''busy work,'' for which they do not have time. Faculty members may be conscious of the time element involved in efforts to evaluate student journals and to generate appropriate mechanisms for that evaluation. They may also find disappointment in student effort or attitudes toward the assignment.
The applicability of reflective journaling as a tool for learning and assessment was noted, as this tool had potential to foster several outcomes of our course in professional communications, including developing skills in communication, critical thinking, self-learning, self-and social awareness, empathy, and sensitivity to cultural differences, among others. (These outcomes reflect abilities composed of knowledge, skills, and attitudes that the University of Mississippi School of Pharmacy has adopted for its curriculum, in keeping with the 2000 Accreditation Council for Pharmacy Education [ACPE] standards 12 and the 1998 Center for the Advancement of Pharmaceutical Education [CAPE] general ability-based outcomes. 13 ) Once the decision was made to incorporate reflective journals into the course, the choice of mechanism remained.
Web logs, or ''blogs,'' to use the more common, shortened form of the term, have become a widespread Internet publishing phenomenon. A blog has been defined as ''a website which contains periodic, reverse chronologically ordered posts on a common webpage. '' 14 Blogs take on various forms and meanings, depending on the author and the purpose for which the blog is undertaken. Some blogs are personal (diaries, ''news'' pages for friends and family, photo journal, etc), while other blogs have a public purpose (business meeting minutes, collaborative research notes, broadcast news, book club discussions, etc). Blogs have also been applied to education in such varying capacities as class management tools, course communication, professional development, content delivery, and reflective journaling. Published discussions of the outcomes of those educational applications are usually positive.
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The blog reflective journal has potential advantages over a hardcopy version of the same assignment. The software inserts a date and time stamp on each entry, allowing an instructor to know exactly when entries were made. This is advantageous if regular reflection is deemed important to learning throughout the term (and prevents students from hastily writing the total number of entries required on the night before the journals are submitted for evaluation). In addition, the electronic nature of the medium provides superior portability for the instructor (ie, many files on one CD rather than many separate student journals to transport), and the ease of electronic spell checking.
Also contributing to the popularity of Web logs, the elements required for utilizing blog technology are generally free to those users having access to a computer and Web connectivity. All students in the professional program at The University of Mississippi have a laptop computer; and network access is available in the pharmacy classrooms, throughout the school and at other University sites. This portability of computing access contributes to the strength of student enthusiasm for communicating through electronic media such as e-mail, listservs, announcement pages, and instant messaging. Students' technical needs were basic. Internet access was imperative, but connectivity speed was not critical; even dial-up modem access was satisfactory for the limited transfer of data that most Web log entries required.
From the student user's perspective, the Web log software was similar to Web-based e-mail systems. After logon, an entry could be typed into a text box, and ''published'' through the use of a single ''submit'' button. Edits could be made before or after the entry was posted, but the original time and date of the entry were preserved (important in this case, as the evaluation of student performance on the assignment included a date requirement.) Each entry was automatically added in chronological order to other entries on the Web page comprising the student's journal and archived monthly.
Prior to this assignment, only one student in the class had experience with Web logs (as revealed through a ''technology use'' survey distributed on the first day of class). Therefore, a large portion of one class period was devoted to describing the assignment and the expectations of student participation. This investment of class time was anticipated to facilitate student performance and decrease student apprehension on this semester-long exercise.
The description of the assignment that was distributed to students enunciated the programmatic curricular outcomes that the exercise was intended to foster (abilities defined in our program as communication skills, social skills, self-and social awareness, critical thinking, self-learning, empathy, and sensitivity to cultural differences). These outcomes were also broader goals of the course itself and the professional curriculum. This exercise was intended to facilitate development of these skills and attitudes through the application of course concepts outside of the class setting.
To bring the intended educational objectives of the assignment into closer focus, the following were behaviors expected of students: (1) identify communication observations, (2) self-assess communication performance, and (3) apply course concepts outside of the class setting. It was suggested to students at the initiation of the assignment that these actions may improve communication skills and may influence attitudes toward communication by enhancing an understanding of the implications of communication in practice.
The student participation requirement of 2 entries per week (for full credit) was designed to match the frequency of class attendance (Mondays and Wednesdays) and introduction of new course material in the related class discussions. Most students in the class reported spending an average of 15-30 minutes on each blog entry. In each of these entries, students were encouraged to demonstrate: engaged thinking about communication issues, creativity, thinking beyond the obvious, and a conversational style (informal, but with correct spelling and general grammar). Because of the online nature of the Web log, students were encouraged to explore and include relevant hyperlinks that they discovered and found to be useful to their understanding, or as an illustration.
In a detailed introduction to the assignment, students were reminded of the importance of respect within the context of the class and in professional communication in general. While guidelines were provided to deter inappropriate entries (no defamatory or offensive language, no plagiarism, etc), students did not receive a comprehensive list of things to avoid in blog entries in order to maintain a respectful environment. They were asked to supplement the guidelines by using their own professional judgment when composing their entries.
Students were provided with information on the expectations for their performance on this assignment, including the actual rubric (available from the author) whereby they would be graded 3 times during the semester. In order for the value of the assignment to be evident to students, and for their efforts throughout the semester to be adequately rewarded, 10% of each student's course grade was allotted to this exercise. Other case-driven written communication assignments, such as business letters and resumes, and performance and content examinations accounted for the remaining 90% of the grade.
While most students had little difficulty generating topics upon which to reflect, some were challenged by this or lacked confidence in their own ability to generate appropriate topics. Therefore, the instructor posted ''bloggable questions'' to aid in application of course content and to support further discussion on most of the course units (examples are included as Appendix 1). While the questions were not employed by all students as springboards for reflection, anecdotal comments revealed that the availability of these prompts was important to some and facilitated their completion of the assignment.
Within the first week of the assignment, the instructor and teaching assistant reviewed blog entries to provide formative feedback. This feedback and encouragement were provided through the ''comment'' function of the Web log software, to increase student confidence or to facilitate improvement where needed. For those log entries that were particularly creative or insightful, comments were posted by the instructor or teaching assistant to encourage consistent performance along the same fashion. Such a level of instructor feedback was not possible throughout the semester; but early feedback was expected to demonstrate to students the importance that the instructor placed on the assignment.
Student performance was evaluated to facilitate appropriate student attention to the assignment, and to reward their active participation by awarding the activity some credit toward the overall grade for the course. Given that formal assessment may inhibit reflection, 8 care was taken to assure students that entries would not be criticized or assessed based on opinions or other subjective or attitudinal expressions that students wished to include. Evaluation of blog content was limited to 3 components: frequency of postings (2 per week for full credit), clarity in writing (appropriate grammar and spelling), and whether the entries appeared thoughtful, engaged, and relevant to course content.
Evaluation occurred at 3 points during the semester, approximately 4 weeks apart. The 3 evaluations of the students' work were divided between the instructor and the teaching assistant to minimize rater bias, with the instructor evaluating each student's blog at least 1 of the 3 times during the semester and the teaching assistant evaluating each student's blog at least 1 of the 3 times. To further facilitate interrater reliability and objectivity in scoring, a 10-point rubric was developed. Before the initial evaluation of students, both evaluators independently rated the same 5 Web logs and then compared ratings.
At the end of the term, student feedback was solicited on several aspects of the assignment, including structure (technical aspects, logistics), process (perceptions of the assignment), and outcome (perceptions of learning and awareness). This input from students was deemed critical to examining the performance of the assignment itself, to see whether the desired outcomes had been achieved and how to improve the assignment for successive iterations.
Self-report of students' perceived development regarding the learning outcomes was also gathered: Did students think of communication outside of class more than they would have without the assignment? Were students more conscious of their own communication skills because of the reflective experience? Was their awareness of communication concepts as they relate to ''the world'' increased?
To facilitate data collection, a 2-page paper survey instrument was distributed to students during class, near the end of the semester. Student participation was anonymous and voluntary; 75 of 78 students in the class responded. The project was reviewed by the University of Mississippi Institutional Review Board for the Protection of Human Subjects and awarded exempt status.
The majority of the survey items were attitudinal (23 items rated using a 5-point Likert-type scale). Selected attitudinal items have been presented in Table 1 . Two additional items were short-answer format (type of Internet access used and average time spent per blog entry). Students provided additional comments in response to 2 open-ended prompts (suggestions for improving the assignment for subsequent classes, and general comments regarding the assignment). Data were analyzed using the Statistical Package for the Social Sciences (v. 10.0).
ASSESSMENT
Student participation in the assignment provided evidence of achievement of the educational objectives. As stated, this application and observation of class concepts in an external environment was also expected to facilitate the objective of improved communication skills and attitudes. Through self-assessment and reflection made visible in their blog entries, some students identified areas of communication in which they wished to develop further, such as assertiveness. Others recognized an increased confidence in their skill set, or an increased ability to develop appropriate skills for professional communication.
While students' attitudinal development was difficult to characterize, reflection on class topics and discussions appeared in at least some cases to influence student attitudes in a positive fashion (see student examples included as Appendix 2). Specific attitudinal objectives included increasing empathy and sensitivity in interactions; blog entries made it evident that such development was effected for some students, at least. For some, the exercise may also have increased curiosity about the topics, as evidenced by the consultation of additional resources on subjects about which they wrote. Examples of student entries provide evidence of student development according to the objectives of the assignment and are included in Appendix 2.
As stated, the University of Mississippi School of Pharmacy has a laptop computer requirement; so all students had computing technology available for their individual use. Most students (75%) used a high-speed Internet connection to access their Web logs. The largest proportion of students reported using an Ethernet connection as their primary mode of access (37% versus 25% who used a 56.6k modem, 20% who used cable modem, and 14% who used a digital subscriber line [DSL]). Ethernet connections were available to these students within the School of Pharmacy facilities.
Students did not have many complaints regarding the logistics of the assignment. Most (73%) considered the description provided sufficient and only 1% of the class needed a more detailed manual than the one created by the instructor for the use of the Web log software. Regarding the technology, 74% believed that it ''functioned well,'' and only 3% agreed that web site access was difficult.
While perceptions of the fairness of the evaluation rubric might be subject to performance bias, 58% agreed that the rubric was fair. And 1 in 5 students (21%) believed that the assignment carried too much weight in the overall point structure for the course (10% of final grade). However, students' written comments suggested that perceptions of the assignment could have been improved through the provision of more topic guidance: corroborating this, 58% agreed that they needed more suggestions for blog entries. Most of the respondents indicated that they found it harder to make time for blogging at the end of the semester (85%); the instructor anticipated this, given other end-of-term activities taking place.
Seventy-one percent of the respondents agreed they were able to relate concepts from class to everyday situations through their Web log entries. By self-report, nearly half the class (45%) indicated that writing about class concepts made them less likely to forget those concepts in the future.
Not all students recognized the contribution of this assignment to their learning, however. When asked their level of agreement with the statement ''The weblog assignment was not at all valuable to my learning,'' 41% disagreed. But 19% of the class selected ''strongly agree,'' suggesting that those students saw no value in this exercise. Several of these respondents who saw no value provided negative comments in the open-ended item at the close of the survey instrument, venting that the assignment was ''busy work'' and that this was ''not an important class.'' Fifty-eight percent of students agreed that they thought about communication outside of class more than they would have without the assignment; and 42% agreed that this thinking made them more conscious of their own communication skills. Four in 10 students agreed that it was challenging to apply class concepts to outside situations. The instructors were pleased to see that the assignment provided some challenge, as that perception by students may cause more higher-order thinking in the form of analysis and evaluation.
DISCUSSION
In general, most students in the class did an admirable job varying the communication situations about which they wrote. Observations and reflections came from external settings, suggesting that students were directly applying class concepts in the environments in which they found themselves, such as the pharmacy workplace, other pharmacy classes, and everyday life (including relationships, sports, and other leisure activities), thus fulfilling one of the major objectives of the assignment.
Responses were widely varied on this evaluation. All but one of the attitudinal items had responses ranging from 1 (''strongly disagree'') to 5 (''strongly agree''). Such a broad range of responses hints at the variety of learning approaches and preferences that were represented in this class of students. Many students were positive, while others were generally negative about the assignment. The only item that did not experience a full range of responses was ''I needed a more detailed manual on the use of the weblog software.'' (No one strongly agreed with that statement, but responses ranged from 1 to 4.)
As determined by anecdotal discussions with students, it seems they are seldom called on to reflect within the context of a course. And yet this assignment rewarded thoughtful, engaged reflection that was attentive to the student's own learning. This type of ''thinking'' might be somewhat foreign and perhaps unpleasant for some (a perspective that some of the student responses reflected). However, the instructor believed that having a reflective assignment that requires critical thinking, analysis, and synthesis was a valuable addition to the learning tools used for this class.
Entries into the Web logs often demonstrated sincere thought and/or honest self-reflection, but there were also lackluster entries that suggested some compositions were written only to get credit for maintaining the required frequency. These less thoughtful entries were often made during the last few weeks of the course, when attention may have been diverted from the assignment to other curricular requirements. Indeed, 35% of students indicated on the end-of-semester evaluation that the assignment had no value to their learning. However, it is unknown how many of those students would have indicated the assignment added value to the course if they had been surveyed earlier in the semester. Perhaps blogging has a limited life as a learning tool within a course, given the time it requires in light of the increasing curricular responsibilities students face as a semester progresses. Some students were comfortable with their ''writing voice,'' and adapted well to this assignment. Their first entries were insightful, intelligent, and written with some indication that the practice of reflection was not new to them. Other students had to gain confidence in their ''writing voices'' over time, becoming more comfortable with the task as they acquired more experience with it.
One serendipitous benefit of the assignment from the perspective of both teaching and learning that emerged was the uncovering of supplemental examples and resources for the class. With permission, and changing the identifying information, communication situations about which students wrote might be valuable illustrations for use in discussions with future classes. Likewise, in the course of investigating an interesting communication concept for a blog topic, some of the more motivated students provided links or quotes or other information that might be useful for future classes.
Limitations
These results of the student evaluation of the assignment should be interpreted with caution for a variety of reasons. Interpretation of attitudes measured through selfreport is limited, in that responses may represent bias due to social pressures, time constraints, unrelated situational factors, or a variety of other factors. This evaluation was an attitudinal ''snapshot'' taken at one point in time (the end of the semester); student attitudes toward this assignment may have fluctuated across the term. In addition, because of the proximity to the end of the semester, student responses may have been influenced by the composite curricular workload at that time (perceived as heavy), and by the pessimism that is sometimes evident in general student evaluations of courses.
Implications for the Future of the Assignment
While student attitudes toward the assignment may vary, instructors nevertheless believe thinking outside the class is important, as it facilitates higher order thought and therefore has implications for a host of broader outcomes in pharmacy education. Therefore, the assignment will be employed again during the next iteration of the course. However, its success may be facilitated by a few changes, interpreted from this first experience.
Evaluation of student performance was time-intensive on the part of the raters (15-20 hours of combined rating time per 4-week evaluation period). Most students thought the rubric was fair, but 1 in 10 did not. This suggests there is room for improvement. Although considerable effort was devoted to the operational descriptions of expectation levels for each criterion in the rubric that was applied, the ''creative'' aspect of the ''content'' criterion was perceived by students as difficult to meet. That criterion will be modified to clarify performance expectations. For the next iteration of this assignment, consideration will be given to the shift from a ''moderate-stakes'' to a ''lowstakes'' writing assignment (ungraded), 17 or a ''check, check-plus, and check-minus'' grading system.
Other Applications of Web Logs to Pharmacy Education
The combined functionality and simplicity of Web log provide potential for utility in a host of pharmacy education applications. Portfolios of student work can thus be ''collected, edited, and assessed, with the immediacy of publishing for a virtual audience,'' 17 which may include instructors, preceptors, or colleagues. Servicelearning programs often use reflective journaling, 3, 18 for which a Web log is readily applicable. Experiential preceptors who manage a large number of students could use Web logs as a management tool for maintaining a ''recorded dialogue'' with multiple students, and for sharing information in an online repository available at all hours. Similarly, students participating in nontraditional curricula may benefit from the management efficiencies offered by blogging. Blogs may be used to coordinate student educational and research projects, by enabling each team member (and advisor) to record ideas on a central Web log that is constantly accessible by all members of the team. Organizations and organizational committees could use the Web log to post minutes and to coordinate activities. Student access to and pervasive use of computer technology make any of these possible.
Each of the above applications may also have implications for faculty members involved in teaching and research activities. Course development and test writing in team-taught courses could be facilitated through this means. Faculty members could use Web logs to maintain a research journal or elements of a teaching portfolio. School-wide committees could benefit from the planning and recording functionality of Web logs. Finally, the potential of Web logs is enhanced by the simplicity of the software needed.
CONCLUSION
While thinking about course concepts and learning them are obviously different actions, it seems evident from this exercise and its evaluation that thinking does facilitate and reinforce learning for a significant number of students. Those who actively participated in the assignment were able to apply what they learned in class, and application of knowledge is expected to create deeper learning and increase retention of course concepts. This reflective self-assessment of communication skills also contributed to further development of that skill set through raising students' awareness of their own communication as well as that of others. A positive influence on the attitudes of many student participants toward communication was an added benefit.
In the case of this course, the return from the weblog assignment was definitely worth the investment of time and energy. And with improvements suggested by the feedback gathered from students (eg, revision of the rubric, provision of additional ''bloggable topics,'' etc), the exercise may prove even more fruitful in future iterations of the course.
